ABSTRACT Individual innovation is increasingly considered as a crucial element of organizational innovation. Prior research on user attributes as antecedents of innovation behavior (e.g., innovative use of IT) has identified three key factors: domain-specific knowledge and skills (e.g., prior knowledge), creativity-related skills (e.g., absorptive capacity), and intrinsic motivation. However, it is still unclear how these factors jointly impact the innovative use of IT. To address this knowledge gap, we propose a model that builds on the absorptive capacity theory and creativity literature to study how individuals' innovative use of IT is influenced by prior knowledge, absorptive capacity, and intrinsic motivation as well as their joint interactions. Conceptualizing prior knowledge in two constructs (IT knowledge and domain knowledge) and absorptive capacity in four constructs (acquisition, assimilation, transformation, and exploitation), we empirically validate the proposed model with a survey of 249 business intelligence (BI) system users. In addition, we identify two mediating roles of absorptive capacity: indirect-only or complementary. The findings enhance our understanding of the innovative use of IT.
I. INTRODUCTION
Information technology (IT) has long been regarded as an important resource for business success [1] , yet more than 60 percent of IT implementations fail to realize expected benefits [2] . Emerging computing tools such as business intelligence (BI) [3] , artificial intelligence [4] , and big data analysis [5] are now increasingly considered as the innovative solutions to solving business problems [6] , [7] that have been continuously evolving and crucial to the vitality of organizations. Urgently, using IT routinely has been unable to satisfy the diverse needs of companies when they continue to deploy new IT initiatives [8] . Employees need to use IT in a full and in-depth manner to amplify its effects.
Innovative use of IT, indicating IT being used at a high level, is one of the key post-acceptance usage activities [1] .
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In light of its enormous potential to organizational innovation [9] or performance [7] , innovative use of IT has received widespread attentions from information system (IS) scholars. This type of IT usage is completely different from traditional IT acceptance or routine use; the former emphasizes the novelty of use, whereas the latter pays more attention to the standardized use [1] , [9] , [10] . Although articles on innovative use of IT have appeared sporadically over the decades, they have already existed in other forms in IS research, such as IS deep usage [11] , attempt to innovate with IT [12] , and exploratory usage [13] .
IS scholars have identified vast antecedents that may explain the innovative use of IT with the perspective of reasoned action theory [12] , motivation theory [1] , [10] , effective use and adaptive structuration theory [14] , slack resources theory [15] , and absorptive capacity theory [7] , [16] . Indeed, we believe that these efforts have deepened our understanding of the innovative use of IT, and carefully portrayed its driving and obstructive factors. However, we also find that these studies do not seem to facilitate routine research thinking, such as exploring the direct or indirect impact of individual, organizational, or technological factors on the innovative use of IT as well as the interactions of these factors. Additionally, IS scholars also recognized that users play a crucial role in the process of organizational innovation [17] , [18] , especially in their levels of IT use [1] , [19] . For instance, examining the key drivers of innovative use, Huang et al. [7] depict the role of gatekeepers, referring to as the key users who can prevent or facilitate the absorption of new knowledge and are responsible for monitoring the IT environment, interacting with partners and vendors, and identifying potential opportunities for the innovative use of IT. In general, these users are often the excellent transmitters, disseminators, and disciples of new methods, who champion and advocate the use of new knowledge selected by the firm. Ye and Kankanhalli [20] elaborate the function of user innovators who differ from professional developers, examining the effects of key users' characteristics on innovation. Prior research has also found that ordinary users such as pure IT users can also use IT innovatively [1] , [10] , [13] , [14] , [21] , [22] .
Based on such insights, we wonder why and how these users will generate innovative behavior. Priors studies have acknowledged the importance of organizational, technological, and individual factors for the innovative use of IT, in which great efforts have been devoted to revealing the coupling effects between individual and organizational (or technological) factors. However, very few studies focus on how individual factors jointly impact innovative use of IT. To address this knowledge gap, we conduct a study based on user attributes and try to uncover the mechanism of innovative use of IT by users. Meanwhile, considering that BI has emerged as an important area of study for both practitioners and researchers [3] that provides users with more opportunities for innovation, we take BI systems as the research object to better explain this phenomenon.
The emerging BI system can help users discover useful knowledge from vast amount of data and information [1] , thus providing support for enterprise's strategic decisionmaking [21] , eventually enhancing the firm's competitive advantage and promoting organizational performance. We consider the case of a BI analyst to understand why BI users may have more chances to innovatively use IT. In general, BI analysts need to comprehensively use data warehouses (e.g., ORACLE, SQL), ETL tools (i.e., Extract, Transform and Load), and analytical model tools (e.g., OLAP, DM) after understanding the BI systems that a company has built. Aided by statistical software (e.g., SAS) and data visualization tools (e.g., Tableau), they can perform regular data analysis and infer the current and future state of the company's operations. The essential difference between BI and other systems is that BI analysts can explore data in a way to find valuable information and update the current data shape to identify logical relationships between multiple database objects. For instance, BI analysts can combine variables in different reports or develop new variables to generate a unique real-time report view to identify or monitor existing or potential customers, analyze technology trends, and capture new business opportunities or even potential risks to get the job done better. Such process of IT use has broken the standardized use procedures, and has a fundamental difference from routine use. Therefore, we suggest that BI users may have more chances to innovative use of IT.
The objective of this paper is to examine how users' salient attributes affect and shape their innovative use of IT. To address this question, we conceptualize a model that builds on absorptive capacity theory and creativity literature, and then empirically validate it using survey data from users of several companies regarding their use of BI related systems, such as Data Mining (DM), On-Line Analytical Processing (OLAP), Tableau, Statistical Analysis System (SAS), MicroStrategy, and so on. We believe that the study of the interactions within these important user attributes clarify how these user attributes play a role in individuals' innovative use of IT, helping managers better grasp the impact of different user attributes on post-acceptance usage activity (i.e., innovative use of IT).
This paper unfolds as follows. Next section reviews prior literatures on innovative use of IT, focusing on the role of user attributes. The third section proposes a theoretical model of innovative use of IT at individual level. The fourth section describes the research methods used to empirically test our research model. The fifth section presents the results of data analysis. The last section discusses the implications of our key findings, followed by its implications for research and practice.
II. LITERATURE REVIEW AND RESEARCH MODEL A. PRIOR STUDIES ON INNOVATIVE USE OF IT
Innovative use of IT refers to the use of IT in novel ways to perform new or existing tasks to support their work [1] , [15] , [21] . Many scholars have studied individual innovative behavior in the context of IT [23] , using other terms that are resemble to innovative use of IT (see the summary in Table 1 ). We suggest that the essence of all these behavior is to explore new ways of using IT to acquire benefits [14] , such as supporting an individual's task performance or IT unit's performance [7] , enhancing the level of collectively innovative use of IS [24] , and influencing a manager's volume and diversity of ideas for organizational innovation [9] .
Innovative use of IT can bring many benefits to an enterprise [25] , leading to important theoretical and practical values [26] . Nevertheless, due to its high complexity and incomprehensibility, employees may fail to realize its potential benefits. Thus, many empirical studies have identified considerable antecedents of innovative use of IT that can be divided into four categories, including system-related [14] , task-related [13] , [16] , organizational [15] , [22] , and userrelated factors [1] , [7] . First, the findings of prior studies on system-related factors indicate that complexity systems will hinder users from using IS [27] . Since BI systems are too complex, users may feel uncertain about whether they have the ability to overcome these barriers for system exploration. However, some scholars argue that complexity systems have a rich set of features [28] that may provide more possible chances for users to explore new ways of using systems [14] . Secondly, among task-related factors, the most effective one is job autonomy, which usually includes decision-making, scheduling, and work method autonomy [20] , [29] . Scholars generally believe that a high degree of job autonomy can promote employees' innovative use of IT [13] , [16] . In addition, factors including task complexity, task overload, and matching tasks to individuals' skill will also affect users' innovative use of IT [12] , [14] , [30] , [31] .
Thirdly, organizational factors refer to the resources and support needed for innovation. The resources provided by the organization, including technology, knowledge, and time are the fundamental elements for employees to engage in innovative activities [22] , [30] , [36] . Simultaneously, peer support and interactions, leadership authorization, and necessary rewards can all play a good role in promoting innovative use of IT [13] , [16] , [34] , [35] . Among identified organizational factors, the innovation climate seems to be one of the most important elements [14] , [23] , [37] , since it builds a suitable environment for the innovation of organizational members, representing the organization's desire and affirmation for employee innovation (including innovative use of IT). Definitively, considering employees as the main body of innovation, scholars naturally put a lot of effort into exploring the influence of individual factors on innovative use of IT, excavating many individual antecedents of innovative use of IT, including intrinsic motivation, IT knowledge, IT self-efficacy, IT mindfulness, personal innovativeness with IT, intentions, creativity-related skills, and user perception and expectation [1] , [7] , [11] , [15] , [21] , [23] , [32] , [34] , [35] , [38] , [39] .
Compared with the other three categories of factors, userrelated factors play a decisive role in the innovative use of IT [40] , [41] . Although innovative use of IT varies from person to person, innovators tend to have the parallel characteristics. IS scholars try to identify these analogical attributes in an attempt to understand the mechanism by which these attributes work to give guidance and advice for organizations to cultivate these attributes of employees. However, the evidence of why and how such attributes affect innovative use of IT remains inadequate. Our rigorous review also finds that almost all researchers have incorporated user-related factors in their studies, and elaborate their relationship with organizations, systems, or tasks. But they may fail to outline how user attributes affect innovative use of IT, especially their joint interactions. We here summarize relevant literature that explicitly studies innovative use of IT in Table 2 .
B. IMPACT OF USER ATTRIBUTES ON INNOVATIVE USE OF IT
Prior research on the influence of user-related factors in innovative use of IT has identified three most prominent individual attributes: creativity-related skills or abilities, knowledge, and intrinsic motivation [40] , [41] . In addition, the existing research also finds that creativity-related skills or abilities (e.g. absorptive capacities) have a more direct impact on innovative use of IT [7] , [16] . Thus, building upon the literature, we consider absorptive capacity, individual knowledge, and intrinsic motivation as the three salient attributes that an individual must possess in order to use IT innovatively. Although prior studies have documented the importance of these significant attributes, research on how these attributes affect innovative use of IT is still scarce. Our study addresses this gap by exploring the potential interactions among these attributes and the mechanism with which they jointly affect the innovative use of IT.
1) THE ROLE OF INDIVIDUAL ABSORPTIVE CAPACITIES ON INNOVATION
Since the concept of absorptive capacity [42] was proposed, it has been fully used at the individual level and received extensive attention from scholars. Prior research has linked individual-level absorptive capacity to the outcomes of innovation, such as exploration and exploitation [43] , individual innovation performance [44] , and innovative behavior [34] . IS scholars have also applied this concept in individuals' innovation [16] , [34] , [45] , performance [46] , [47] , actual use of m-learning [48] , and gatekeepers' innovative use of IT [7] . Existing studies suggest that individual absorptive capacity is a prerequisite for organizational absorptive capacity and is important for developing innovative activities. However, the empirical literature on individual absorptive capacity is scarce, especially on its relationship with innovative use of IT. Individual absorptive capacity is defined as an individual's ability to acquire, assimilate, transform, and exploit new or valuable external knowledge [34] , [43] . Based on the research of Jansen et al. [49] , Zhang [46] considers that an individual's ability to assimilate and utilize (exploit) new knowledge represents the two main components of the individual's absorptive capacity. While other scholars [7] , [43] recommend that the first step in the process of absorbing new knowledge be recognizing (acquiring) the value of that knowledge, some literature [34] , [44] considers the influence of an individual's ability to transform new knowledge. Synthesizing the studies of individual absorptive capacities from these scholars, we believe that acquisition, assimilation, transformation, and utilization are the most comprehensive reflection of individual absorptive capacities. Thus, following the classification of Zahra and George [50] and Jansen et al. [49] , we combine the related research on individual-level absorptive capacities, dividing individual absorptive capacities into two dimensions, potential absorptive capacity and realized absorptive capacity. The former mainly captures the ability to acquire and assimilate new knowledge while the latter denotes the ability to transform and utilize new knowledge [34] .
Potential absorptive capacity is defined as an individual's ability to acquire and assimilate new knowledge for his(her) job [34] . It has been widely accepted that an individuals' prior experience [51] , [52] and prior knowledge [7] play a significant role in the individual's potential absorptive capacity. As for innovation tasks, individual knowledge workers need to continuously and proactively identify events, trends, and changes [53] , and extract useful information from them, eventually making full senses out of them. Furthermore, the more content that employees can acquire and assimilate, the more opportunities they can catch to engage in difficult tasks and find new ways to use IT.
Realized absorptive capacity is defined as an individual's ability to transform and exploit the new knowledge for his(her) job [34] . Innovation is a knowledge-intensive job; no matter who takes this kind of job, he(she) must have profound knowledge. If potential absorptive capacity can help individuals accumulate a wealth of knowledge, then realized absorptive capacity can help them exercise the benefits of absorptive capacity. Simultaneously, individuals may be more likely to achieve a better job performance by transforming [44] and applying [46] such knowledge. Thus, we believe that absorptive capacity is very necessary for innovative work.
2) INDIVIDUAL PRIOR KNOWLEDGE AND INTRINSIC MOTIVATION ON INNOVATION
Knowledge is the essential basis for carrying out various tasks; employees need knowledge to support any work (e.g., routine or innovative work) they perform [18] . Many studies on knowledge exist in prior literature, among which individual knowledge has been classified into various categories, such as tacit and explicit knowledge [54] - [56] , and conceptual/ declarative knowledge and procedural knowledge [57] , [58] . Prior literature indicates that diversity knowledge can facilitate the innovative process by enabling individuals to make novel associations and linkages [42] , stimulating the generation of new ideas [40] . Given that our target system is BI, we divide individual prior knowledge into IT knowledge and domain knowledge [45] . IT knowledge represents the knowledge about BI (IT) tools and how to use them to implement information systems [59] , containing software and hardware knowledge [59] as well as the knowledge of how they work and how to use them [59] , [60] . Domain knowledge refers to the knowledge about the application domain of the IS being built and the context in which the BI system will be used [59] , which includes the knowledge of task procedures [61] , [62] and work processes [45] . Both IT knowledge and domain knowledge have been regarded as the important antecedents driving individual innovation behavior [7] , [16] , [45] . VOLUME 7, 2019 Intrinsic motivation denotes the state in which a person performs an activity for the joy or satisfaction derived from the activity itself [1] , [63] . It reflects the extent to which an individual is interested in or fascinated with a task [35] and emphasizes inner sources of satisfaction [63] . Intrinsic motivation is the third key attribute that affects individual creativity [40] , [41] , [64] . In order to explore the motivation path of intrinsic motivation influencing individual creativity behavior, some scholars explore different types of intrinsic motivation (e.g., rich intrinsic motivation [1] , [10] ), studying how they influence individual innovation behavior from the perspective of motivation theory. The results show that different intrinsic motivations form different motivation paths [1] , and intrinsic motivation is more influential in stimulating innovative use than extrinsic motivation [1] , [40] . Furthermore, intrinsic motivation is also an important bridge linking environmental factors to creativity [65] - [67] . For instance, the support and empowerment of leaders to employees' can effectively stimulate the intrinsic motivation of employees to engage in creative behaviors and eventually generate innovative behavior [35] . In addition, intrinsic motivation is often associated with individual freedom or autonomy [63] , [68] , [69] . Autonomy plays an important role in the creative play of employees [65] and will trigger a series of self-driving program, such as encouraging themselves to be self-directed, to exercise creativity, to pursue opportunities [70] , which are essential for effective innovative activities to occur.
III. RESEARCH MODEL AND HYPOTHESIS
We develop a theoretical model of innovative use of IT at the individual level in which individual knowledge, intrinsic motivation, and absorptive capacities are the three prominent attributes that influence innovation behavior [40] , [41] . To explore how these user attributes affect the generation of individual innovation behavior, we apply absorptive capacity theory and posit that individual absorptive capacity constructs are the primary components that translate two other user attributes into innovation actions.
A. INTRINSIC MOTIVATION AND INNOVATIVE USE OF IT
Most studies agree that intrinsic motivation has a direct impact on individual innovation, such as creativity behavior [23] , [35] , [71] , exploration use [13] , [14] , [72] , and creativity performance [61] . In particular, some scholars identify the positive associations between intrinsic motivation and innovative use of IT [1] , [10] , [15] . Accordingly, we hypothesize:
• H1a: ''Intrinsic motivation is positively associated with innovative use of IT''.
B. INTRINSIC MOTIVATION AND ABSORPTIVE CAPACITIES
In the context of IS, intrinsic motivation reflects the degree of personal interests in IS activities. Research shows that intrinsic motivation is a key determinant of post-acceptance behavior [15] , [73] . Intrinsic motivation is often considered as an enabling factor in the workplace, since employees need to have enough interests in their work, especially in innovative tasks [1] . Employees with high intrinsic motivations will continue to actively identify and assimilate knowledge that will be useful to their jobs in order to accumulate richer knowledge for difficult tasks. First, employees having sufficient intrinsic motivations will interact with their environment more proactively so they are more likely to discover the organization's real expectations and extract useful information for their job [53] . Additionally, intrinsic motivation will endow IS users enough confidence to independently and autonomously perform IS related tasks fulfilling the requirement of the work. Hence, they tend to self-identify IS features as well as ways to explore them [13] , possessing more opportunities to identify valuable knowledge, ultimately contributing to the ability of acquiring and assimilating new knowledge [16] . Therefore, we hypothesize:
• H1b: ''Intrinsic motivation is positively associated with potential absorptive capacity''.
Similarly, employees' high intrinsic motivation should have a positive effect on their realized absorptive capacity. When individuals obtain knowledge of different varieties about their work, they need to transform the knowledge so that it can be applied at work [34] . This process may implicitly enhance an individual's ability to transform and apply knowledge. In some situations, employees may find it difficult to convert new knowledge into their own. However, their intrinsic interests will trigger them to actively find alternative solutions [23] , for instance, seeking help from peers [16] , which may also, but indirectly, improve the individual's ability to absorb new knowledge. Further, according to Cohen and Levinthal [42] , external knowledge can only create opportunities for innovation when it is applied to practical work. Thus, employees will create values only if they internalize new knowledge and apply it to actual work; employees with embedded intrinsic motivations can complete this process better than those without. In summary, individuals with more intrinsic motivations will experience a stronger influence on their realized absorptive capacity, which is hypothesized as follows.
• H1c: ''Intrinsic motivation is positively associated with realized absorptive capacity''.
C. INDIVIDUAL PRIOR KNOWLEDGE AND INNOVATIVE USE OF IT
Knowledge is a fundamental element for employees to perform their work [18] . Every organization that aspires to benefit from their new IT systems (such as BI systems) must ensure that their users adopt and actually use these new systems [74] , which may even require innovative use of IS when necessary [14] . Prior literature finds that individual characteristics, such as knowledge and experience with a technology, have a positive relationship with exploitive and exploratory technology adaptation [75] . In addition, individuals with the factual knowledge of their IS related 50722 VOLUME 7, 2019 tasks (i.e., domain knowledge) contribute to the generation of new ideas [61] . Thus, we hypothesize:
• H2a: ''Individual prior knowledge is positively associated with innovative use of IT''.
D. INDIVIDUAL PRIOR KNOWLEDGE AND ABSORPTIVE CAPACITIES
The knowledge gained by an individual from experiencing a technology [76] , [77] can create a growing capability for the individual to engage in innovative behavior [75] . There are several reasons why an individual's prior knowledge can promote the improvement of absorptive capacity. For instance, Huang et al. [7] argue that those who have prior IT knowledge are likely to recognize and assimilate new knowledge for IT use. This means that individuals who have IT knowledge will be more able to identify and learn related new knowledge. In addition, if employees are knowledgeable about the functionality of IS modules used, they will be more successful in recognizing the value of external information, events, and trends [53] , and learning how to use IT systems' features in innovative manners [7] , eventually improving their ability of acquiring and assimilating more novel knowledge. Furthermore, any new knowledge (e.g., IT knowledge and domain knowledge) contributing to individual tasks requires an assimilation effort [43] , and the diversity knowledge can strengthen assimilative powers [42] . Apart from this, potential absorptive capacity is also crucial for individuals to recombine external knowledge with the existing internal knowledge base [43] . Thus, we hypothesize:
• H2b: ''Individual prior knowledge is positively associated with potential absorptive capacity''. In addition to strengthening potential absorptive capacity, prior knowledge also facilitates realized absorptive capacity. Scholars generally agree that learning is a process of knowledge accumulation, and that having prior knowledge of a certain field (e.g. IT field) can increase the personal tendency of learning new knowledge in this field [7] , which improves employees' intention to use IT [78] . Moreover, prior literature [51] , [52] also points out that various prior experiences (including expertise, general and related knowledge) play a significant role in an individual's absorptive capacity. However, not all employees have such knowledge [7] , or they may have only a handful of knowledge in this domain; therefore, they often need to learn to accumulate this knowledge. Third, employees with IT knowledge [7] and domain knowledge [79] are more capable of grasping the new knowledge needed for the use of IT and more likely to fulfill the potential benefits of new knowledge. Consequently, the enhancement of realized absorptive capacity requires prior knowledge; only those with these two kinds of knowledge can better absorb new knowledge in the context of IT.
• H2c: ''Individual prior knowledge is positively associated with realized absorptive capacity''.
E. ABSORPTIVE CAPACITIES AND INNOVATIVE USE OF IT
Prior studies have linked individual absorptive capacities with innovation [7] , [16] , [34] , [43] , [44] , [80] , [81] . Building upon existing literature, we divide individual absorptive capacities into two components. Since the potential absorptive capacity mainly captures the ability to acquire and assimilate new knowledge for jobs, individuals with a high potential absorptive capacity are more likely to generate creative ideas [34] and access more potential opportunities for innovation [82] . Besides, to inspire new ways of IT use, individuals must be fully aware of new opportunities [83] , including useful information or knowledge as well as novel thoughts. Enkel et al. [43] suggest that alert individuals often search for new ideas proactively, so that they are more capable of finding new ways to use IT. Additionally, the diversity knowledge assimilated by individuals also promotes the innovative process by enabling individuals to establish new connections [42] , inferring the effect of this assimilation ability on innovation effort. Given that our research subjects mainly use BI systems, which are often embedded in IT or IT related contexts, potential absorptive capacity is likely to be the trigger for innovative use of IT.
• H3: ''Potential absorptive capacity is positively associated with innovative use of IT''.
Realized absorptive capacity represents the ability to transform and utilize new knowledge, which may have more direct effects on innovative behavior. When individuals acquire the new knowledge from external environments, they need realized absorptive capacity to make this knowledge work, i.e., applying this knowledge to their tasks [84] . Hence, individuals with this ability can enhance themselves to combine new and existing knowledge in novel ways [16] , which enables them to explore the system intensively. Conversely, without the ability to apply new knowledge, individuals may find it difficult to promote their performance [46] , so they will just take in the new knowledge without using it. Further, once the antecedents' prior knowledge is deployed, one could view it as the potential for innovation outcomes [44] . For example, when individuals take efforts to explore BI systems intensively, they have more chances to find and attempt new ways to use BI systems.
• H4: ''Realized absorptive capacity is positively associated with innovative use of IT''.
F. THE MEDIATION ROLE OF INDIVIDUAL ABSORPTIVE CAPACITIES
Consistent with prior studies, we assume that individual knowledge, intrinsic motivation, and absorptive capacities are the three prominent attributes that influence innovation behavior [40] , [41] . Accordingly, we further propose that potential absorptive capacity and realized absorptive capacity support the four critical mechanisms to clarify the mechanism between intrinsic motivation, individual knowledge, and innovative use of IT.
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Most scholars suggest that intrinsic motivations have a direct impact on individual innovative behavior [1] , [10] , [15] , [23] , [35] . Only a few scholars consider that the functioning of intrinsic motivations requires the use of other forces [33] . When individuals perceive that their own ability is insufficient, their motivation for innovation may stimulate them to actively improve their own innovation attributes (e.g. absorptive capacities). Thus, we consider that intrinsic motivations can be beneficial through absorptive capacity.
• H5: ''Potential absorptive capacity and realized absorptive capacity have a partial mediating role between intrinsic motivation and innovative use of IT path''.
In addition, some studies have found that individuals' prior knowledge / experience can facilitate IT use, but need some boosters [19] , [85] . The absorptive capacity (i.e., both potential and realized absorptive capacity) is essential to turn the benefits of prior knowledge eventually into improved IT innovativeness. It often requires a medium for applying knowledge innovatively, such as the ability to recognize or assimilate new knowledge [7] , eventually integrating new knowledge into IT use. Good absorptive capacity thus can help individuals to effectively capture the potential benefits of knowledge and transform them into new idea outcomes. Consequently, we assume that the utility of prior knowledge may be achieved through absorptive capacity.
• H6: ''Potential absorptive capacity and realized absorptive capacity have a partial mediating role between individual knowledge and innovative use of IT path''.
IV. METHODS

A. RESEARCH SETTING AND PARTICIPANTS
We surveyed full-time BI employees from several IT companies in China that have deployed BI systems. All participants were engaging users of BI related tools such as Query/Report Tools, Online Analytical Processing tool (OLAP), and Data Mining tool. Follow the recommendation of Brislin [86] , the entire survey was translated from English to Chinese by a researcher and back into English by another researcher. Then we compared the two English versions and obtained the first Chinese version of the questionnaire. We also conducted a pilot study prior to the formal large-scale survey and further refined the Chinese questionnaire based on the suggestions of several researchers and BI users to ensure conceptual equivalence and comparability. We used an online questionnaire tools, dividing the questionnaire into three sections. The first part was basic information of BI users, the second part was used to measure users' knowledge, absorptive capacities, and innovative behavior, and the third part was designed to measure intrinsic motivation of BI users and other control variables. In large scale surveys, the order of the measures in the latter two parts would appear randomly among all respondents. All items were measured on seven-point Likert scales, with a score of 1 meaning strongly disagree and 7 meaning strongly agree. The questionnaire survey was performed for two weeks to collect sufficient samples. Finally, this study collected 249 valid samples (38.9% of 641 surveys are valid), which was enough for further analyses. After checking sample selection criteria, all participants' responses were valid for data analysis. Of the 249 participants surveyed, 58.2% were female and 41.8% were male. Table 3 shows their demographic data.
B. MEASURES
Intrinsic Motivation was measured with five items scale adopted from Yuan and Woodman [23] . When these items were conducted, responders would see the following question: in your job, to what extent do you engage in the follow actions when seeking to accomplish a BI system related assignment or solve a BI system related problem. The measure of individual knowledge contained IT knowledge and domain knowledge. Since we were interested in the BI systems, we modified the measures developed by Deng, et al. [45] . In addition, each construct had four items respectively. Individual absorptive capacities covered the two major components, and each component had two dimensions. Potential absorptive capacity captured the ability to acquire and assimilate new knowledge while realized absorptive capacity represented the ability to transform and utilize new knowledge. The measure of individual absorptive capacity 50724 VOLUME 7, 2019 was adopted from Kang and Lee [34] and Lowik et al. [44] . Innovative Use of IT was measured with three items scale developed by Li et al. [1] and was completed by employees. Although Huang et al. [7] developed four items by combining the items of Li et al. [1] and Zhou and George [87] to measure key users, showing better reliability and validity, it is not suitable for the respondents (general staff) of this study.
To fully account for the differences among individuals, we identified two vital control variables, namely personal innovativeness with IT (PIIT) and IT self-efficacy (ITSE). We selected these particular variables because of their potential impact on IT use as suggested by the extant literature. All variables were measured in the form of questionnaires. PIIT is defined as the willingness of an individual to try out any new IT [88] . Because not all employees are willing to try new IT, Agarwal and Prasad [88] believe that PIIT might be highly salient for studies examining innovative behaviors in the IT context; thus, some scholars [14] follow the recommendation from Agarwal and Prasad [88] and design PIIT as a control variable in individual level studies. We used four items adapted from Agarwal and Prasad [88] to measure PIIT. ITSE is defined as the confidence about IT staff's ability to perform a particular task [89] , [90] . A large body of IS literature [91] - [93] shows that ITSE has an impact on individual intentions. It has also been pointed out in a few studies [e.g., 14] that there may be a potential relationship between ITSE and IT users' behavior. We used four items modified from Liang et al. [14] to measure ITSE.
In addition to the two significant influence control variables mentioned above, we also control five variables: age, gender, education level, years of BI related work experience, and average hours of BI related work time every day, which may potentially affect individual innovative behavior [12] , [14] . These five control variables are reported by the participants themselves. Table 4 provides the conceptual definitions of all constructs.
V. DATA ANALYSIS AND RESULTS
Given that PLS has no restrictions on the distribution of samples and the existence of second-order reflection variables (i.e., prior knowledge, potential absorptive capacities and realized absorptive capacities), PLS-SEM seemed to be more appropriate for this study [94] . Thus, data analyses in this study were performed using Smart PLS version 3.2.7 [95] .
We assessed the measurement model through using Smart PLS to test internal consistency reliability, convergent, and discriminate validity. 
A. MEASUREMENT MODEL
The results show that all of the Cronbach's alpha values for each first-order constructs was well above the recommended threshold of 0.70 [96] and ranged from 0.74 (PIIT) to 0.87 (IM). Composite reliability coefficients were above 0.70 [97] and ranged from 0.84 (PIIT) to 0.91 (ITK), demonstrating adequate internal reliability [98] . Table 5 presents the detail of results. In addition, in order to further assess validity of our measurement instruments, a cross-loadings table was constructed. It can be observed that each item loading was higher on its assigned construct than on the other constructs (see detail in Table 6 ).
With respect to convergent validity, each average variance extracted was above 0.50 and ranged from 0.57 (PIIT) to 0.71 (ITK), satisfying the suggested criterion [98] . Further, the square root values of the average variance, extracted for all first-order constructs and reported in the diagonal of the correlation matrix, were greater than the off-diagonal elements in the corresponding row and column (i.e. correlation values with other constructs). All the results supported adequate convergent and discriminant validity.
Considering that there are three second-order reflective variables in our model, Table 7 includes the Cronbach's alpha, composite reliability, and average variance extracted of the measures in the higher-order models [100] , which provides evidence of reliable measures. Moreover, the loadings of the first-order latent variables on the second order factors exceeded 0.90 and our results indicated that all loadings fell within the corresponding confidence interval with a 95% probability and all confidence interval excluded the value zero. Thus, we could conclude that all loadings were significant (α = 0.001). 
B. COMMON METHOD BIAS
Since each respondent self-reported all measurement items, there was a potential for common method biases [101] . As mentioned above, we used the online questionnaire survey tool to disrupt the order in which items appeared, which can alleviate the bias caused by the item approximation. We also added marker variables into the questionnaire to detect whether there was a common method bias [102] . Specifically, we conducted Harman's one-factor test to assess the severity of common method bias [103] . The result of analysis yielded nine factors with eigenvalues greater than one and the first factor explained only 44.76% of the variance, which was smaller than the recommended threshold of 50%. Second, we used marker variable technique to conduct a partial correlation procedure. Following the procedures outlined by Lindell and Whitney [104] , we compared the correlation between fashion consciousness [102] and other constructs in the study. The correlations ranged from 0.19 (ITSE) to 0.34 (AC), indicating that there was no evidence of major common method bias (the average correlation was 0.23). Thus, common method bias did not seem to be a serious problem in this study.
C. HYPOTHESIS TESTING
Before hypotheses testing, the structural model was assessed for multicollinearity [98] . The variance inflation factor values calculated for all of the items were well below the acceptable threshold of 5.0, and ranged from 1.33 (PIIT3) to 2.32 (ITK3). Thus, collinearity was not an issue. Table 8 provides the measures of each constructs. Then, the bootstrap resampling method with 249 cases and 5000 resamples was used to test the proposed research hypotheses. The results of analysis were described with path coefficients and significance level in Table 9 , indicating that excluding H1aV-DV-D, all hypotheses were supported by our samples. Our results also indicate that IT self-efficacy and personal innovativeness with IT have significant positive effects on innovative use of IT. Besides, as show in Fig.1 , our model explained substantial variance in innovative use of IT (R 2 = 0.655), potential absorptive capacities (R 2 = 0.604) and realized absorptive capacities (R 2 = 0.664). We made further efforts on examining the mediating role of potential absorptive capacities and realized absorptive capacities between the other two users' attributes (i.e. intrinsic motivation and individual knowledge) and innovative use of IT.
D. MEDIATING EFFECT
We adopted the bootstrapping procedure to test the mediation effects. In addition, following the recommendation of Zhao et al. [105] , we also analyzed the mediation types of potential absorptive capacity and realized absorptive capacity respectively. Table 10 shows the results of the mediation analysis. Considering the path of intrinsic motivation on innovative use of IT, we found that both potential absorptive capacity and realized absorptive capacity mediated the relationship between intrinsic motivation and innovative use of IT. Furthermore, both potential absorptive capacity and realized absorptive capacity had full mediation effects on the relationship between intrinsic motivation and innovative use of IT, signaling indirect-only mediation. In addition, given the path of individual knowledge on innovative use of IT, we also found that both potential absorptive capacity and realized absorptive capacity mediated the relationship between intrinsic motivation and innovative use of IT. Besides, both potential absorptive capacity and realized absorptive capacity had partial mediation effects on the relationship between individual knowledge and innovative use of IT. The direct and indirect effects involved in these relationships were statistically positive, signaling complementary mediation. All in all, the effect of intrinsic motivation on innovative use of IT was completely mediated by potential absorptive capacity and realized absorptive capacity (partial support H5). While the effect of individual knowledge on innovative use of IT was partial mediated by potential absorptive capacity and realized absorptive capacity (support H6).
VI. DISCUSSION
Although researchers have identified the antecedents of user (employee) innovation, including creativity behavior, very few studies have explored the internal logic of innovative use of IT in the IS field. Our study fills in the gaps by exploring the mechanisms of innovative use of IT by users, concentrating on how IT users generate innovative behavior. In particular, we focus on user attributes and consider how they shape innovative use of IT. This paper develops and tests one of the earliest models of innovative use of IT, focusing specifically on the role of user attributes. Based on the absorptive capacity theory and the creativity literature, we outline the key capacities that IT users must possess to facilitate the innovative use of IT (i.e., potential absorptive capacities and realized absorptive capacities) and two prerequisites for such innovative use (i.e., intrinsic motivation and individual knowledge). Specifically, potential absorptive capacity represents the ability to acquire and assimilate individual knowledge, while realized absorptive capacity denotes the ability to transform and exploit individual knowledge covering both IT and domain knowledge.
The first important finding of this study is to elaborate two types of mechanisms with which users promote innovative use of IT. Synthesizing prior literature, we suggest that innovative use of IT follows two different mechanisms. First, users' tacit attributes (attributes such as intrinsic motivation that arise spontaneously or are embedded in an individual and are hard to change by the outside factors) will eventually come into play through explicit attributes (attributes that can be cultivated through own effort or study etc., such as absorptive capacities). Second, individual prior knowledge can influence innovative use of IT directly and through absorptive capacities indirectly. Further, IT users having weaker absorptive capacities but a wealth of IT-related knowledge may still have greater potential to use IT innovatively. The findings imply that although user-specific attributes are important in innovative use of IT, the attributes acquired through postcultivation are more important.
A second key finding in our study is that intrinsic motivation is a predictor of potential absorptive capacity and realized absorptive capacity. Intrinsic motivation is a voluntary and spontaneous state generated by users, which is hard to change via outside efforts. Our result indicates that the impact of intrinsic motivation on innovative use of IT is completely mediated through individual absorptive capacity. This result suggests that even when IT users have high intrinsic motivations, the benefits of intrinsic motivations cannot be fully fulfilled without enough innovation ability (such as absorptive capacity). Although prior research indicates that intrinsic motivations have a direct impact on individual innovative use of IT [e.g., 1, 10, 15], our finding suggests that such effect will be fully mediated by absorptive capacity.
Finally, the IT and domain knowledge acquired by users can not only directly influence innovative use of IT, but also do so indirectly via absorptive capacity. Compared with intrinsic motivation, such knowledge plays a stronger role in innovative use of IT. To assess the value of knowledge for innovation, some studies have pointed out that prior IT knowledge is necessary for users to identify and assimilate new IT knowledge (i.e., equipped with the ability to identify and assimilate), and eventually apply IT innovatively [7] . Our results find that the impact of individual knowledge on innovative use of IT is only partially mediated due to absorptive capacity, indicating that the effect of knowledge on innovative use of IT is irreplaceable.
A. CONTRIBUTIONS TO RESEARCH
This study makes several significant contributions to IS research. First, this study develops a preliminary model of how IT user attributes drive innovative use of IT. Prior studies have sporadically noted that user attributes may contribute to innovative use of IT [e.g., 17]. However, the mechanism and empirical evidence are limited. This research uncovers two types of mechanisms for users to turn their intrinsic motivation and prior knowledge into innovative use of IT. We find that absorptive capacity can completely shift the impact of intrinsic motivation on innovative use of IT and at the same time partially transfer the impact of individual knowledge on innovative use of IT. Our findings provide VOLUME 7, 2019 great insights for organizations to understand and facilitate innovative use of IT at a deeper level.
Second, we depict how intrinsic motivation contributes to using IT innovatively. Most scholars focused on the internal and external motivation factors of IT usage behavior [e.g., 1], and suggested that internal motivation (e.g., intrinsic motivation) is a major driver of individual innovation behavior. Yet prior studies have not explicitly revealed how intrinsic motivation influences innovative use of IT. Our research shows that the performance of intrinsic motivation depends on the level of special ability related to user creativity (such as the ability to acquire, assimilate, transform, and exploit knowledge). Further, we also investigate the role of prior knowledge in innovative use of IT, which may be the essential element for individuals to use IT innovatively.
Third, we provide an effective answer to address why and how IT users can innovatively use IT. Recent research has highlighted the importance of special users (e.g., gatekeepers [7] , lead users [20] ) for innovative use of IT. Our research suggests that it is possible for individuals with sufficient intrinsic motivation and prior knowledge to innovatively use IT. Not only can special users drive organizational innovation, but ordinary users with adequate intrinsic motivation and prior knowledge can also generate innovative behavior to drive organizational innovation.
Finally, this study also expands our understanding of absorptive capacity, especially at the individual level. Research on individual absorptive capacities and innovative use of IT is still in its infancy, and there still exist possible knowledge gaps worth addressing. Some interesting phenomena have been examined at the enterprise level, for instance, some researchers have started exploring situations when too much absorptive capacity might be a bad thing for organizations [106] . Our findings may be able to pave the way for such research.
B. IMPLICATIONS FOR PRACTICES
Our study also makes several contributions to IS practice. First, our results shed the light for IT managers to drive IT users towards innovative use of IT. Prior research has shown that employees' innovative use of IT benefits their teams [24] or organizations [7] . Thus, enterprise managers are interested in how to promote the innovative use of IT by employees. It is commonly known that domain-specific knowledge and skills, creativity-related skills, and intrinsic motivation are three decisive drivers. Our research implies that the domain-specific knowledge accumulated by employees and the creativity-related ability equipped with employees are two drivers more important than intrinsic motivation.
Second, our findings indicate that even ordinary users can be valuable sources of organizational innovation, if they are equipped with profound knowledge or requisite ability as well as enough intrinsic motivation. Therefore, enterprises should empower their employees to use more IT components, not just a single IT module. For instance, limiting the number of functional modules available to BI systems users will inhibit the possibility of employees gaining diversified knowledge.
Third, we suggest that managers focus not only on the importance of key users in innovative use of IT, but also on potential key users (i.e. ordinary users with profound knowledge, etc.). Ordinary users can also be a source of innovative IT use, in addition to key users. Furthermore, organizations should provide systematic training to employees to help them develop the necessary desirable attributes, such as IT-related knowledge and absorptive capacities.
C. LIMITATIONS AND FUTURE RESEARCH
While our study offers significantly new insights on innovative use of IT, we must acknowledge the limitations and point out the opportunities for future research. The first limitation is the narrow constructs used in this article, i.e., we have only explored user attributes to explain innovative use of IT. Through the dialogue between the creativity literature and the theory of absorptive capacity, we extract the constructs used in this paper. There may be additional antecedents or motivators of innovative use of IT that are not examined in this study, such as contextual antecedents. Prior studies also argue that studying the joint impact of user-related factors and contextual antecedents may be more interesting for innovative use of IT [14] . Future studies may consider other theoretical perspectives and organizational constructs from those theories to develop a profound understanding of innovative use of IT.
Second, as individual absorptive capacities may be quite dynamic, our study may not fully explain the role of potential and realized absorptive capacities based on the sectional data. Future studies may conduct a longitudinal research to probe the mediating role of individual absorptive capacities on innovative use of IT or explore other related factors. They can also examine the relationship between absorptive capacities and innovative use of IT at a more intricate level, such as investigating the point at which absorptive capacities produces diminishing returns to innovative use of IT.
The third limitation is that the data we used from online survey may not be very effective to control the impact of organizational differences. Future study can explore the impact of user attributes as well as contextual factors on innovative use of IT in a large company. Besides, our data is self-reported from BI users, which are considered to be subjective. Future research should pay attention to different data sources, such as objective data from human resource department or using quiz to measure users' knowledge.
Finally, this study only uses BI systems as the research background, which may exclude the influencing factors unique to the BI environment. Future research can focus on BI systems by contextualizing related theories around BI systems to reveal new constructs or factors.
VII. CONCLUSION
Capturing the major attributes of innovative use of IT based on the absorptive capacity theory and the creativity literature, this paper proposes a theoretical model and empirically 50730 VOLUME 7, 2019 validates it through the investigation of BI users. We demonstrate that any users with domain-specific knowledge (both IT and domain knowledge) and creativity-related ability (absorptive capacities) can be an important source of innovative behavior (innovative use of IT). Further, the impact of intrinsic motivation on innovative use of IT is completely mediated through individual absorptive capacity. We also elaborate two types of mechanisms for innovative use of IT and identify its two antecedents. We hope that our study will inspire further research interests in exploring innovative use of IT in organizations.
